The broad division of syphilitic disease of the central nervous system into parenchymatous and meningo-vascular types has proved of considerable value, both in understanding the pathological processes involved in the clinical patterns of disease and in estimating their prognosis. Its application to syphilitic disease of the optic nerve has been neglected; for whereas parenchymatous degeneration manifesting itself as a so-called primary optic atrophy is well known, yet its counterpart-an inflammatory neuritis of the optic nerve-is ill defined in the literature and indeed seldom mentioned. Partly, no doubt, this is because it is a rarer disease and partly, perhaps, because its effects are less serious and, therefore, have not created as much interest. Nevertheless, it is a condition of some importance, and its clinical features merit more attention than has hitherto been given to them. In this paper an attempt is made to define the clinical picture of syphilitic optic neuritis more sharply on the basis of a study of five cases seen in the last two years.
On examination his visual acuity was 6/24: 6/6. Both fundi showed identical changes. The optic disc was hyperxmic and its margin was obliterated, the pink colour of the disc blending with that of the retina. The retinal veins were engorged but not obscured by the disc changes. There was no measurable swelling of the optic nerve head. The appearances were those of a papillitis. The fields of vision showed a central scotoma to a 3 mm. white object in both eyes, a complete ring scotoma to a 10 mm. white object in the right eye, and a partial ring scotoma in the left eye. Coloured targets were not seen at all and further testing revealed that he had become, in fact, completely colour-blind. Both eye-balls were tender on pressure over their superior poles.
Neurological examination was otherwise normal and there were no cardiovascular changes. The blood Wassermann reaction was positive 1 in 8. The cerebrospinal fluid was normal in composition (1 cell per c.mm.; 35 mg. protein per 100 ml.; globulin, no increase; Lange curve 0000000000); the Wassermann reaction was negative.
A diagnosis of syphilitic retrobulbar neuritis was made and the patient was discharged from hospital and Case Reports Case No. 1.-A. R., a policeman, aged 37, was admitted to hospital in January, 1948, complaiaing of defective vision. He had first noticed a loss of acuity in the right eye in October, 1947. Whilst playing snooker one day he discovered that he was unable to see clearly the ball he was aiming to hit. Gradually, from this time onward, his distance vision became impaired and within a month near vision was also involved, so that he had difficulty in reading his writing with this eye. Between November, 1947, and January, 1948 , no further deterioration occurred. Vision in the left eye was affected about three weeks after the onset in the right eye. There was a very slight deterioration in distance vision which had not progressed after the first month. He had had no ocular pain or headache. In May, 1948, his visual acuity had improved to 6/18: 6/5 and the bilateral papillitis had subsided. There was a slight pallor of the discs and their edges were a little indistinct. In the right fundus there was a small patch of choroiditis just below the macula which was responsible for a distortion of vision noticed just above the fixation point; a vertical straight line appeared wavy at this point. The fields of vision had also improved (Fig. 1) Re-examination of the fields of vision in May, 1948, showed that the scotoma in the left field of vision had disappeared. The blind spots were smaller and the 1/2000 isopters had expanded, though they were still constricted a little. The disc appearances, however, were unchanged. He was then given a course of eight weekly injections of 03 g. " kharsulphan " together with potassium iodide gr. 10 t.d.s. and pil hydrarg c. creta gr. 1 t.d.s. by mouth, and this was followed by ten weekly injections of 0-07 g. " bivatol ".
In August, 1948, the visual acuity was W, vQsstill 6/6: 6/6; the discs showed < VQS> blurred margins without swelling, due to overgrowth of connective tissue. The fields of vision were almost normal. / The blood Wassermann reaction was positive 1 in 4; the cerebrospinal fluid was normal in composition and the cerebrospinal fluid Wassermann reaction negative. After a rest period he was given a second course of penicillin, in \ January, 1949 (600,000 units daily for six days) and a third and similar course in April, 1949. In May, 1949, the disc appearances -. and the fields of vision were unchanged, except for a slight expansion of the 1/2000 isopter in the left eye (Fig. 4) stationary. For the first three weeks she suffered from headaches over the right eye and in the right temporal region. Four months previously she had developed a red macular rash over the arms, neck and trunk. It had lasted six weeks and left a brownish discoloration over the skin. At the same time she noticed that her hair was beginning to fall out.
Examination showed widespread patchy areas of brownish pigmentation of the skin of the neck, trunk and arms and a diffuse alopfcia of the scalp. The discs showed a bilateral papillitis. In the right eye the swelling of the disc head extended for a distance of 2-3 disc diameters into the surrounding retina, / white isopters, whilst the 1 mm. white target could not be seen. In the left j eye the blind spot was enlarged, but , there was no central scotoma. The 1, 2, and 5 mm. white isopters were constricted and also the 2-10 mm. \ red isopters. Neurological examination was otherwise normal.
The blood Wassermann reaction was positive 1 in 8. The cerebrospinal fluid was normal in composition (1 cell per c.mm.; 25 mg. protein per 100 ml.; globulin, no increase; Lange curve, 0000000000), and the Wassermann FIG. 6.-Casi reaction negative. normal The patient was given, first, four pericent] weekly injections of bismuth (I ml. " bismostab ") and then 4-2 mega units of penicillin (100,000 units b.d. for three weeks). This was followed by alternating courses of arsenic (03 g. "sulpharasine " for eight weeks) and bismuth oxychloride (0 75 ml. " chlorostol" for eight weeks), three of each in the next twelve months.
Two months after the beginning of treatment in April, 1948, there had been a considerable improvement in her condition. Her hair had begun to grow again and the rash had almost completely disappeared. Her visual acuity was now 6/18 6/6. The right disc was still hyperxemic and its margin was blurred, but the left disc was normal. The fields of vision showed enlargement of the blind spots and constriction of the smaller isopters. The 1 mm. target was still invisible on the right side. In June, 1948, her acuity was 6/9: 6/5. The 1 mm. target was seen up to 10°in the right eye, except for a minute area at the fixation point (<10).
By August this small scotoma had disappeared, the blind spots were smaller in size, and the 1-2/2000 white and 3-10/2000 red isopters had expanded considerably.
She was not seen again until July, 1949, by which time her hair had regrown completely and there was no trace of the old skin eruption. Her visual acuity (6/9 : 6/6) and the fields of vision (Fig. 6) He was admitted to hospital on October 25. The ocular signs were unchanged except for a further reduction in vision to 6/36: 6/12. The fields of vision (Fig. 7) showed a concentric construction of white isopters with disappearance of the smaller ones-more marked in the right eye than the left. The blind spots were enlarged in both eyes. There were no scotomata.
Colour fields were correspondingly affected. Examination of the cerebrospinal fluid showed 110 lymphocytes per c.mm., proteins 50 mg. per 100 ml., globulin increased, Lange curve 5543321000, and the Wassermann reaction positive.
The patient was treated with 600,000 units procaine penicillin daily for three weeks. Improvement by the end of this period was striking. Visual acuity was now 6/18: 6/9. Ophthalmoscopic Changes.-In four patients the fundus showed changes typical of papillitis. The disc was intensely hyperxmic, its margins were blurred and the cup filled in, the retina and disc being of a uniform redness. Swelling, however, was minimal, insufficient to submerge the blood vessels, and there were no hmemorrhages or exudates. In Case 5, however, the changes were different. Here there was a gross cedema of the disc head and spread of inflammation, first to the superior temporal vein, producing periphlebitis with haemorrhages and later fibrous scarring and, secondly, to the choroid producing local choroiditis. In this case there was also an accompanying vitreous haze.
The disc changes have tended to subside more slowly than the improvement in acuity resulting from treatment and have usually been incompletely reversible. Even with restoration of normal vision for long periods, the disc margins have remained indefinite and the physiological cup has not returned, a result presumably of glial overgrowth. Only in Case 5 has post-neuritic atrophy been seen. In Case 1 a patch of choroiditis was present in the macular region, but developed after -the onset of the optic neuritis.
Changes in the Fields of Vision.-The earliest changes are to be seen in subjectively unaffected eyes. Here we may note as characteristic findings (1) an enlargement of the blind spot, and (2) a concentric constriction of the smaller isopters both white and coloured. Provided these changes are not marked, they are compatible with normal vision. They indicate a very slight disturbance of the whole cross section of the nerve and an interference with visual reception in the retina immediately surrounding the disc. When more severe, as in Cases 4 and 5, visual failure will occur in the absence of any localized central defect in the field. Damage to particular groups of nerve fibres may then occur, however, and result in corresponding field changes. Thus involvement of the papillomacular bundle will produce central or paracentral scotomata (Cases 1, 2, and 3), whilst damage to other segments will produce nerve bundle defects radiating from the blind spot (Cases 1 and 5). Prognosis.-In marked contrast to syphilitic optic atrophy, the prognosis of syphilitic optic neuritis is good with adequate anti-syphilitic treatment. Cases 1, 2, and 3 were treated with penicillin followed by courses of arsenic and bismuth and have regained normal vision. In Cases 1 and 3 the blood Wassermann reaction has become negative, whilst in Case 2 the cerebrospinal fluid became normal and the blood Wassermann reaction only weakly positive after a period of 18 months. Cases 4 and 5, treated with penicillin alone but in larger doses, have not been followed up so long; in Case 4 normal vision has been achieved but the blood Wassermann reaction remains strongly positive after four months. In Case 5 there has been a very considerable improvement in vision and a reversal of the blood Wassermann reaction after five months. When the condition is neglected, however, serious loss of vision may occur, as exemplified in the earlier history of Case 5, who had an attack of optic neuritis in his right eye 16 years previously, with no recovery and the development of a severe post-neuritic atrophy. The condition was not diagnosed at that time and no treatment was given.
Differential Diagnosis.-The condition has to be distinguished from (a) acute retrobulbar neuritis of non-syphilitic origin, and (b) other syphilitic disorders producing comparable ophthalmoscopic changes.
In the common demyelinating acute retrobulbar neuritis the disturbance is unilateral and the patient usually experiences headache and ocular pain. (1926) as neuritis papulosa, a syndrome consisting of enormous swelling of the disc, periphlebitis and choroiditis. In this condition fibrous adhesions may later develop between the papilla and the patches of choroiditis, giving rise to a picture of retinitis proliferans. Case 5 here would seem to fall into this category, but it is felt that the initial localization of the disease in this case was essentially similar to that in the other four cases, the difference in the clinical picture being due to the intensity of the papillitis and to a spread of inflammation to involve the retinal veins on the one hand and the choroid on the other.
In the absence of precise pathological details it has, therefore, been felt desirable to describe the condition as one of optic neuritis. The term retrobulbar neuritis has little to commend it, for it seems extremely doubtful whether the classical picture of this condition, namely, a central field defect occurring without alteration of the optic nerve head ever occurs in syphilis. When central scotomata occur with primary syphilitic optic atrophy, the underlying pathology is one of meningeal involvement. Papillitis may possibly prove to be a more exact description, but it suggests a restriction of the disease process which is, as yet, unsupported by pathological findings.
The literature on the subject is scanty. Apart from a few reports of single cases, the only considerable contributions have been those of Wilbrand and Saenger (1913), Igersheimer (1918) and, more recently, Walsh (1947) . Wilbrand and Saenger's three cases each had unilateral post-neuritic atrophy with central scotoma or concentric constriction of the visual field. Two were examined post-mortem and showed fibrous thickening and cellular infiltration of the sheath and septa of the nerves with atrophy of the margin nerve fibres. They considered that the initial lesion was in the papilla with subsequent spread backwards to the optic nerve, and that the optic neuritis was not part of a more widespread syphilitic meningitis. Igersheimer (1918) gives brief details of 13 cases of optic neuritis. All but two recovered normal vision after treatment, and in most cases the fundus also returned to normal. Igersheimer also thought that the inflammatory disturbance was focused at the papilla. He stated that it occurred more commonly in the absence of other neurological abnormalities, some-
